WD 2012/ 0349881PCT/ EP2011/ 065803 MODULAR CONNECTOR FOR CABLES OR Pl PES AND
SYSTEM COVPRI SI NG SUCH MODULAR CONNECTOR 5Technical .. Fiel d The
present Iwoeenizomssoncerns a nodul ar conpector enabl i ngPpeffEPediantssgs oundi ng
or bonding of pipes, or cables provided with a shield, screen or arnor. The
present invention also relates to a system conprising one or several

modul ar connectors of the above kind. 10 Background El ectrically shiel ded
cabl es, or cables conprising a cable screen or shield nmade of an
electrically conductive material have several applications. The pur pose of
the screen may be to maintain the quality of the si gnal conducted through
the shielded 15cable, or to screen the surroundings from el ectromagnetic

interference (EM) c - Sl G 1Girad ; bl e,
vice versa. Cables EH?%@%%%%%%?%%%%g%g%ﬁﬁﬁgﬁ%ﬁ%ﬁé%ggggg%%g?IF?c gnc?gsure
: [

surroundi ng the cabl Imition woul'd be a orced, one
m ght say that the screen or shield serves its function conti nuously,
prevent ing EMinfasbRietd avel ling into or out of the cable while the arnor
serves 1t 20 purpps ?1‘@9@I1‘tﬂ‘[\:%¥§(§£ s.l:d?lgmgi%'gqﬁﬂiui;ﬁ'ebf&k@tor%ﬁﬁﬁ%g'éﬁﬁﬁ&ﬁhan! cal ly
prevents the cable ?%ony el ng danmaged, or prevents a nore severe failure,
since it isgwohednggsbendies ponacsy ReCaH RO ehvER 6 FREY é%??%fhi?fp%?*@ﬁﬁ%ﬁl ),
I'n practi C\?\zre@é}git{\%ﬁti&hﬁsfp%&zﬁ%ﬁ OfyseRecRERReM oreny @Rtd  Ruodulle cPpLiRnse i S
sel dom so _l!qufy‘ed since the screen or shield will also prevent the
cabl e from Beiagbe ged (which is the purpose of the arnor), at least to
some extent, and the arnor will also prevent EM from passing (which is the
pur pose of ggggggr%en or shield). This will be discussed in sone nore
detail in tHe™ 59 ed description. According to codes for electrical
instal | ation and Beveically setidohatbiemdr ¢ablesicnaprionale cgblanamerst shigld prade
shi el ded or a?&gaégggzﬁ%ﬂ{eﬁﬁ?ﬁ% DA @W&%@?%ﬁﬂmxﬁ@@% 3Psderafekre or is
. [

term nated, "e. ) ,eipurposes of bonding the ca 1t h the
surrounding%ﬁﬁﬁﬂﬁ§yb@EV@ﬁ¥m¥%ﬁWdWﬁ?%dﬁé%%%g@%P%Wgﬁﬁgﬁ@gugﬁg$¥%?ggﬁ1passing
t5 Brl g Zg hb 5[1 gb’%ﬂig%@@odso%é%ggé %&r&ﬁldﬁi@@ Frogt sﬁﬁdﬁﬁﬂﬁgrﬁdﬂmliméﬂehﬁﬁm @5usesl HEN
’ o a N2l The di scl.osur f ( :
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an armer, a metallic enclosure surrounding the eable. Even il the definition would be a

bit forced, one might say that the sereen or shield serves its function continuously,
preventing EMI from travelling into or out of the cable while the armor serves it
20 purpose of preventing sudden failure, since it mechanically prevents the cable from
being damaged, or prevents a more severe failure, since it is ofien used to bond the
cable with ground {earth potential).
In practice, and for the purpose of the present invention, the purpose is seldom
s¢ well-defined since the screen or shield will also prevent the cable from being
25  damaged (which is the purpose of the armor), at least to some extent, and the armor will
also prevent EMI from passing {which is the putpose of the screen or shield), This will
be discussed in some more detail in the detailed deseription.
According to codes for electrical installation and several national and
international standards, such shielded or armored cables may be grounded as they pass a
30 struclure or is termunated, e.g. for with the purposes of bonding the cable with the
surroundings or to prevent radio frequency interference (REL) from passing through a
bulkhead. Examples of such standards include. IEC 62305-x, EN 56164, UL 5148 and
CSA22.2.
The disclosure of the present application mainly relates o applications where a
35 bond to ground is required and/or potentially high currents have to be lead away, ¢.g.

grounding in high-power applications, bonding and equipotential bonding and lightning



35bond to ground is required andl or potentially high currents have to be

| ead away, e.g. grounding in high-power applications, bonding and

equi pot erwoab12msmssng and |ightning WO 2012/ 0349882PCTPERARLI11065803
protection, In general the present invention may be used in electrical

I nstal l ations where high current carrying capabilities are required.
Exanpl es of typical cables used are metal clad cables and TECK cabl es, and
al so wired arnmoured cables (e.g. SWA cables) and wired braid cabl es (e.qg.
SWB cabl es) i.e. high-perfoinmance cables with a netal Scasi ng, which cables
may be used in hazardous environments. Two typical famlies of

connectors for this type of cables are commonly avail. il W,
ConneCor Bl 2o LBS b SO0 SR B RS AU bl o

gr tou_ngl ng]c f‘fﬁﬁh bh@mticarrpmg\chpkfﬁﬁitb@ﬂ age growet Engronles ef Gomabeatdet wed ee 10cabl e
outside o ] Lhal Msrahct.he . connector: . (Thi QL Lyt

that the pePPal RAREE eURCI K B EEh e ik BRalutibon, asy Renatiy s | n
exposed andasceiedbbidcabBsips '%ﬁﬁﬁ%@%@)bﬁﬁ%ﬁf@ﬁQQQWﬁWQﬁ"kﬁﬂvgﬁ%%ﬁ@? i e.

fromthat baokh.theigraprding mwice and-406u0reuagiegs| ocation is exposed.
The ri sk of 1 ntenti onal (

_ al. or. upintentional 15damages.increases, and if a
failure occurs suEﬁ“ﬁﬁ%FgémEﬁWFé Fﬁpganiéi?ﬁﬁ%ﬂ%ﬁiY%“”é?%ﬁﬁ@?ﬁgycable t he
Sxposed(gosamﬁ@ﬂmor the grounding cable may pose a risk for secondary

amage amage to,@a nhearhby, per.son _ar. by ;. 'rﬁﬁ) 2) A G in
accordance with eDg .A %gv g’x}bg‘gug%v ‘%{&*ﬁﬁ?ﬁ%{%c&g@g v ; % ?\/I\%Qeii}%dgi%ru%ﬁ%gl{ ng
element is forced tdwagdsndihe fwabieigepeded by a arpalingsrirgranacipiisbar

forced fowards each c%i@%ﬁts(ijﬁrefl?yc il dnehias:, One advantage of this
solution is that the_grounding position is protected jnside thgkgonnector.
A

One drawback of thi sTso¥licTa SeHET i et BORAEETERS Hredig v P Bdyr Fy=e
adj ustabl e to cabl eghofrouadihPUSadbBRASHORE andl Bsdoaliblat $ans d25bsilngnthits type

of connect or I ff bei [ Cl
nust be accessi bl ¢ UEHIEhETPBEaE ey e SaE e SRR VL Gl petach ol and

properly. grounding location is exposed. The risk of intentional or unintentional
S damages increases, and if a failure occurs such that a current is lead

through the grounding cable the exposed position or the grounding cable
may pose a risk for secondary damage (damage to a nearby person or
nearby eguipment).
2% A conpector in accordance with e.g. US 53 059 747 or US-RE-38 284 E,
20 where a grounding clement is forced towards the cable screen as a pair of
gland nuts are forced towards each other, or by a similar function.
One advantage of this solution is that the grounding position is protected
inside the connector. One drawback of this solution is that the connectors
are not readily adjustable to cables of various dimensions. Installations
25 using this type of connectors may also suffer from not being so area
efficient. Each gland must be accessible such that torgue may be applied
for it to function properly.
Further background art is reflected by EP-A-058 876 which discloses an
apparatus for shielding electric and electromagnetic waves.
30 The present invention relates to a novel cable connector addressing the known
drawbacks of prior art as well as providing further advantageous features which will be

obvicus from the following description.



Further background art is reflected by EP-A-058 876 which di scl oses an
apparatus for shielding electric and el ectromagneti ¢ waves. 30The present

i nvent i orwoebetss9sso a novel cabl e connector addr essi ng pCimaEPROIOIMWSSAS awbacks
of prior art as well as providing further advantageous features which will
be obvious fromthe follow ng description. WD

2012/ 0349883PCT/ EP2011/ 065803 Summary The obj ects of the invention
have been achi eved by the novel technol ogy having the features set forth in
t he appended i ndependent clains; preferred enbodi nents bei ng defined in the
dependent clains rel ated t her et o. 5To this end the present invention
relates to a nodul ar connector having a conpressible body and bei ng
suitabl e foPUHEEN th shiel ded or ar mor ed cables, or with pipes. The

conpr essi bl e bOthsh&%c@!ﬂoﬁDhE&l&vegﬁ@mh;&eﬂrcmw@ad&eﬁl’oeﬁhw nmfemcchmiagugmmg of a
shi el ded ca xten t con ove
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t he Shlelde&ﬁumdL@éﬁﬁbp@dkﬂaﬁh@FOEhﬁﬁﬁbMi@br acconpllshnent of the desired

grounding or pot @mm@m@@w% dszalib bR e ipRdl anogat | QreenneRiatg NP i ses a
conduct or arrangenent arra ween the econd

such that tpenesHdiebosy ait %ﬁ@eﬁ%ﬁ?iﬁﬁﬁw&é’v%‘éﬂﬂ%ﬁtﬂﬂ‘é‘bﬁfﬁ?&fﬁ%‘hé S8 Wil
CO”DVGSSIb|5@@9@%»@B&pk@%b&ﬁhﬁ@ha%ﬁemﬁanr&h&gﬁ@mdu@ﬂm&nmﬁnamgegﬂmﬂnbnather

extends to uLa nnect or h 15ar r angenent
conpri ses af ‘*?Egﬁ‘i‘tabﬁl t@&%ﬂ%g? %Xrasmfg I}" owi" K’ﬁ‘ond m—E dﬁtggg%%k% The use of a
COﬁpreSSIb|émQQQMn@Mhﬂ@hwnsﬂnéﬁ@khEﬁM%ﬂ@ﬁ)N@SﬁédQQGMFﬁgmﬁéaﬁ§ﬁﬁbwkﬁépélng a
conduct of af r&@@& n?ché 012@%?@2% LG ﬁ@f?rlngnt(o? Qh@&&ﬁ‘c@éi&%&lﬁ% ok BoBafdii cul arly

beneficlial, sur ace tween th onduc arraQ%enent and
the cable rracylmb@atespltﬂlmdidf THI S CoRCcEgROHBIRE AL ERIEN éFaPéFFé“"é%ﬁ"& BEG
arrangenent gy feEn Q? @l éﬁdtaﬁdrt% de¥oranapt sdc thh@h@&rﬁbﬁpﬁa@ingtﬁkenmﬂ}b‘i& (or

pi pe or wire or acco i S 1t vorabl e

condi ti ons ﬁﬁﬂ“@ﬁ@éﬁFWﬁﬁFi@ﬁﬁ?ﬁ@?“ﬂ%ﬁg°¢m¥$ﬁg? %g%é?ﬁ¥¢“ ?us?%ce a
conduct or aéﬁ%ﬁﬁﬁﬂﬁiﬂh& sandisic e dutbidt wé dr bl oerpressi bhﬁetcb@dsmand t he
cabl e ( ?£ P é’?a“ 2 y}@V\% r%;?rlgﬁci, 8181 s'é%(t) gfgnd?lb{ofglshi%ﬁb gn;a&?&sﬁnéa?’ Lihergabler ﬁor

pi pe or*wir artahgement may
very reS|stamhp&&ﬂmﬂhmdsb@huhﬁdxhawﬁ?aﬂhwgﬁmﬁ@@@ﬁﬁﬁﬁiﬁW?@ym%3*ﬁndmﬁ@bord|ng

to one as pegm&f@gfeﬂ?mwa?&%ﬂé @A&y@%}%rmﬁw banev) sed it ate

connect or f pi pes, nprising a SSi Ie body havi ng an

axi al groovémﬁwﬁﬁﬁﬁéﬁE%ﬁé%éﬂhe98%“&WF§%@&W§WF*%?&g %F8é§68?“5¥ﬁﬁred

cabl e or ad R4REs BXd ﬁ&"tﬁi Agt fHaofeachducsdr sendgdigen vil tbe aticend;iwdiepigbnha he
groove is dinensi r. dinmension to 30s

ci rcunf é ené@ﬁﬁﬁﬁgﬁ' ?%{Efa%ﬁOBFmﬁfﬁBEQdmégﬁpﬁsvn ¥ &b£ﬁﬂégggga? e

modul ar Cab&&e@&ﬁﬂﬁﬁﬁﬂkwﬁd@pﬁMS@&ﬂacMnalGedﬁmﬁﬁebawﬁamgb@*bé@ﬁé@ﬁmﬁﬁﬁ first
end and the_second L. 1R (4:0pihe
sandwi ched BEFVEs ém’:nf N sancy\b}%fic?i ‘&%F& g@{ g&ﬂggré%l %OB afd @R iognB or

e conpressi a ca € screen Og qu of the
cabl e, or t Rerpilpeunding a‘bwah@&é@g access to the cable {or pipe or wire} will be limitec

Farther, the conductor arrangement may be very resistant to corrosion and have a high

(&)

conductivity.
According to one aspect of the present invention thete is provided a modular

b

connector for cables or pipes, comprising a compressible body having an axial groove
provided therein for arrangement of a shielded or armored cable or a pipe extending
from a first end to a second end, wherein the groove is dimensioned or dimensionable to
30 sealingly fit around a circumference of the shielded or armored cable, or pipe, wherein
the modular cable connector comprises a braided wire arranged between the first end
and the second end, wherein the braided wire 18 arranged to be sandwiched between the
compressible body and a cable screen or armor of the cable, or the pipe, the braided

wire further extending to an outside of the modular connector for cables or pipes.



wire further extending to an outside of the nodul ar connector for cables or
pi pes, WD 2012/ 0349884PCT/ EP2011/ 065803 According to one or nore
embodi merwe 2btea3emapr essi bl e body conpriges a recess througir2evhiocisos he
conductor arrangenent for instance in thé formof a braided wire extends to
the outside of the nodular cable connector, enabl ing the use of a braided
wire of larger dinmensions, e.g. since the recess will allow for two nodul e
hal ves to neet even if a braided wire is sandwi ched between the. The recess
Wi Il also localize the braided wire securely in the conpr essi bl e nodul e.

I'n one or nore enbodi ments a correspondi ng recess extends on the exterior

of the conpressible hody, such that .e.g. the braided v.r e may be gui ded by
the recess. The (%F‘Eﬁfgm O f’ﬁeemrlgi%‘és@i%ig]m%ﬁﬁ;é@@é’ﬁ“&s@g]T‘“ﬁé “W gf}‘het’%f t he
brai ded wi r gceanskot:pie wiieptthe ofndubier i8nepesst fr efsemablyihe dorespomdsied o t he

full thickngss of the braj. ' eS8 hRSHEC W e (ROSHL LQnitihe
orai ded wi 18 0N <G bRUR AR s TR DubFag HIRRCaRBIN, b ROBL baRdine

abi lities obihd lapauliasrodonnest Brce the recesspsdodlghnigr B8 ewduisbalysy wrigpet
enbodi ment s extc-.}f?ﬁf ARALL A CORNGEE P hed Bt Redd shelTiendedshangako ldcaligh mensi oned
to sealingl 1t around the circunference o{) an i ntact shielded or

15ar nored chmkeed vore ®opiepen PnodRPEPY RF B e enbodi ment peel abl e sheet s,

at | east one peeliahicersheetmbatinangededrivspheliaxicatss greodecotheicrtean: @i al
section thereof', for. adjusti Lhe di ) Lt e Welaf: o BE.

shi el ded or ﬁjﬁfr‘“‘ﬁﬁ}pé?i"’%%\%‘; p %Ui“cgt & <5 %;ee’%’}?;%@{ Fflgug “&%ﬁgeﬁw‘g@? %Eelgf%%ww@ﬁ al so
be adapted fioithsédicimepss eilhnoswenchicgheridibgf g braided wie. ddhath shidst s

enabl es, seald.ng f ok gables (sl W88 1 10F baguanake Qi EieTBAfecess
di anet e%{i. g&%%(%%f%% Jt:(%%g ,%{ig?é En%r%gﬁghr%‘%ﬂogi 5mczr]t s.of .th Cpres y [ ne\?ésr?t i on

: Lo : , 000 the present
at |east twoilspparen BCSBHEsONES RAUFE BEF VAR REE Y ISHEP AEPAYEES ‘§’H€3}€ are
gyran?ed ;al QgﬁgﬁngB@iii‘ti@@@fﬂﬁcQ{Odbh@]g&ﬁihe@ior.g_r0|0\éedi n order t(cj) adjblust the
lameter to varying dimensions of the shielded or .armored. fePlha Pl PE.
The advant ages oﬁc?ﬁgglgéﬁﬁ’aﬁP?r?ﬁfiagfﬁ%b%‘gwmég%ﬁ %?ﬁ%‘?%fr%?}lﬁa‘ﬁ gﬁ%lgﬁfsgg%gupl ed
to the increased adapiabinki tyscafingihéi motat dic conndotor, oi28Petettablcaiosteet s,
or at | :\? zg\z}zgr&%g?géhg@r% é}%&e% an i nitﬁ/@%ﬂﬁ)ogfméﬂ?ggﬁ?&{lﬁ%@efg‘?&tkﬁa@_@n@rranged

in the en the Tonductor arrangenent . he conpress) bl e body,
such as to varigbit Hechressindaniia B ispretyetosén é@ﬁ%bﬂewmhﬁhﬁ%?ggémus%%t s the

cabl e or pi pe, 4Bt R8s &l a8 o Ofhe shielded oFh@nordd bshi@ ok Hendipyitewiohan
seal i ng system provi ge‘

Fi st erbodimemnarony Bresehkoriienerbi © o cvor BT Su S, 2508 St 0.2
view of a fifgts habks adaliag MAbRE (eonRsct evirdsNoaceartdficemilitiegrsecond
embodi mgnt of TN BLERE ohDYERLL b0 R0 EHOFIRBRRGTLERR A1 14065803
separate sections having at least one peelable sheet are arranged along the length of the
axial groove in order to adjust the diameter to varying dimensions of the shielded or
armored cable, or pipe. The advantages of this embodiment are self explanatory, and
mainly coupled to the increased adaptability of the modular connecior.

Peelable sheets, or at least one peelable sheet, may in one or more embodiments

o
VA

be arranged in the groove between the conductor arrangement and the corpressible
body, such as to vary the pressure with which the conductor arrangement abuts the cable

or pipe.

30 Brief Description of the Drawings

Fig. 1 is a front view of a sealing system provided with a compressible sealing
module according to a first embodiment of the present invention.
Fig. 2 is a perspective view of a first half of a modular connector in accordance

with a second emnbodiment of the present invention.



Fig. 3 is a perspective view of a first half of a nodular connector in
accordance with a third enbodi nent of the present invention. Fig. 4is
a perspecwowvelmizewssof a first half of a podul ar connect @CTIEP2@C06ISARNCE
with a fourth enbodiment of the present Pnvention. 5Fig. 5 is a schematic
side view of a cable for which the present invention nay be particularly

usef ul . Fig. 6 illustrates a core which may be used in an assenbl y
according to one enbodi ment of the present invention. Fig, 7 is
a perspective view of a system conprising a nodul ar connector in
10accordance with a fifth enbodi ment of the present invention. Fig. 8

is a perspective_view of a first half of .a.nmodul ar .connector. in a dance
with a sixth embddi ﬁé’srﬁpﬁif%ﬁ@%‘éef view ol a fithgl?dﬁgﬁidsm ‘{‘E%‘h‘é’ﬁﬁ%‘“ﬁ% %é?‘é‘%‘%%&g ve
view of a | engthhed cebbdiuehos! e pangementjioil | ustrating a hei ght direction
and a width diregti n thereof . 15 Desctipti ' L0 — ~ TO
Further descr bel End it BOOE 1 SURHC o o A e g RO Socqrdanco 10,
be descri bedithn fdetlarhbpdinrhecftbe pwmdrwaken referring to the appended
drawi ngss The r efvﬁf SACLRURBEL $abans, HeenHehes enicURAplchat it may be
nuner al ‘denotes the nun%er of 20 the draw ng, and the remaining two
nuneral s depdtiguleHy 8s4lyipe of conmponent, independent of the draw ng or
embodi nent 1 ef er rpds tiQustrdhe afoold WWeH ol @8 QDI corushanidi neatddg towar ds

cabl es, yet ié ﬁhOUId»gﬁ enggaslz?d that the present invention may al so be
used for pi PEEOTEIHLY FRRESHATERILY af f ect ed by rul es and regul ation
regardi ng gr oundFizg7andphepatiing vandisi wyeem deyprohenmefg @ghthettol it o
connect py s {bo}‘({(}%gs§ LEd 4 ﬁﬁ?{%{a&ﬂﬁ&eﬁt‘%{f tﬁ@?ﬂc?&ﬁt inkBgri§amMe is true for cable

W res, I ch™al'so may be subject to regulations in.the context of .the
present inventi ofig. 81s a perppagliva viep Yfstiigt k! of ABAPH RSP EBHBEIEF ng
several modylar, sahl.esanneetieisr102 according to a first embodi ment of the
present invention, seen from.a first. side, The system caonprises. a_frame
101, in which théghgﬁ%?%§§ﬁﬁpgpﬁﬁﬁﬁpg?VE@%?%P%Eﬁﬁé%f%?@“ggﬁngﬁﬁﬁgngrranged.
The nodul ar jiaakhgncongetdiestdOdhavaiipdetabhehdregfer s 105 of material, in
at Ieas% one end thereof in order to be adaptable to the outer dinensions
of a ca ?e, arranged therein. In the present enbodi nent each connect or
conpri ses t Wesirgentiot dnindipressi bl e bodi es or connector hal ves, which are

arranged in an Oég g d@@rﬁatsit@\ﬁt@édﬂt LQehQrd £h8HGAIBLEH@menEhBepeRNAD] €
| ayers are arranged inh a groov

ed | _ e 1n each connecto% half,,éﬂbéy,g[ ve in
this enbodi fedescriged Bt supafoliopingisgtrecBeeid tEpriied dgyines. 1he
2012/ 0349886RGELEPRQ494: 985803 en chosen such that the first numeral denotes the number of

20 the drawing, and the remaining {wo numerals denote the type of component,

independent of the drawing or embediment referved to. The following description is
directed towards cables, yet it should be emphasized that the present invention may also
be used for pipes, sincethese are also affected by rules and regulation regarding
grounding and bonding and since they often enough it into connectors or transits

25 designed for cables. The same is true for cable wires, which also may be subject to
regulations in the context of the present invention.

Fig. 1 illustrates a sealing system comprising several modular cable connectors

102 according to a first embodiment of the present invention, seen from a first side. The
system comprises a frame 101, in which the compressible modular cable connectors 102

3¢ are arranged. The modular cable connectors 102 have peelable layers 105 ol material, in
at least one end thereof in order to be adaptable to the onter dimensions of a cable,
arranged therein. In the present embodiment each connector comprises two identical
compressible bodies or connector halves, which are arranged in an opposing
relationship to form the connector, The peelable layers are arranged in a groove in each

35 comnector half, which groove in this embodiment is semicircular. It should be noted that



a modul ar connector may conprise nore than two conpressibl e bodies, or only
one conpressible body, without departing fromthe scope of the pr esent

i nvent i orwwolsing49sso or nore conpreSS|bI§ bodi es has onecadrantiagsos n t hat
it sinplifies assembly to a cable, The cdble may be very long and having a
di vi dabl e connector ensures that the 5connector is easi |y arranged anywhere
along the length of the cable, Such an arrangenent al so sinplifies
retrofitting of the connector to an existing cable system The

conpr essi bl e body should be resilient, and a suitable nateri al may be
natural or synthetic rubber, such as an EPDM r ubber optlonally mnth

addi ti onal fllleé but ot her alternatiyes are gp iﬁ § qhe n ngr
connect or cHRPEHET RYUIERET PEF SPERER TORUMET 5F° SYBPIFaT 3t 88 %% 53 enbodi ment
which will pengestiie be@ly iwitHoat éspagest fron ﬁm‘sat}peoﬁmesmamtdewtmiptwmg A
rubber core, 106 r t;he
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| ocat ed bet ween Thheablowsydfe vendlongrnd Apviag égﬁﬁééﬁ%wgmﬁﬁﬁf“$H%m§@%yﬁblates

104 are 4n %{% BeBr RAE »Sérk“g@;@i%na&}{ﬁ%‘ﬁ‘égb afdedsh gmm@@saetq;wa sohe modul ar
connectors to 15 1stri re55|on

reSS|0n
unit 103. F@F&I’[g@@eﬁm FodEpliges WSPS‘HW@H%& FPRTSHP ﬁ“‘ﬁ efqhsgn% 8%% S5t he
present inventi ofhd Lurﬁ heulisle bednaioatl bhatilithionel andtabrevesiafialtypes of

conpr essi on S av & Lar.co \ [
Furt her theP@u§$8r§1g5ﬁ%§§¢ }g%ﬁ" aﬁﬁﬁhﬁﬂlgﬁ‘gﬁﬁnﬁgi& a%%?ﬁ%&???%y
pl at es 104, bandhérhiepateante pwé‘ﬂﬁ iidna zmi@iﬁrdomtom@ompmmé@q1ﬁfer%aect of

these conp Oﬂﬁg&»’% 1 ?(plﬂﬁc»uﬁ 8 ef nb@d{n@&'i L&At S8 s iR lig hadycpnfiles a
gentl e eng agene S pl pe or other service gxteg@%n t hrough the

connect or . Pﬁ%@ﬁ@ﬁ%fw§§ﬁlﬁéﬁﬁmhﬁﬁ&ﬁgéSﬁyﬁﬁém@ﬁﬁﬁﬁ%§§?% ai%@?ults ina

danpeni ng o b Ofmélﬂi &[ ak 'p@él§bie Whie %hi (ﬁ' 1$ 9 chiic & e ashhgiiabal @&mn@é n'ﬂ}ealso be
CO”prGSSl

t | h
systen1prov‘H€§ %ﬁ“ﬁ?@ggéP%# g%ﬁ%#?é I%gﬁ%ggg%E‘C %% i@?%ﬁ ?gcpr?or
25art . The butthegraké ylidabt) a&afngt‘d/dmhacahsmqglm’ﬁhb yokdnier e@sw@dtoa’si @mﬁé@ ed to a
sol uti op ﬁ}?@%ﬁ%&é‘% ﬁ?itn?nec:s!ug%ﬂvf LECH. %Qtlnﬂ%e'/iﬁgn Qﬁn §I§§ qfo!r Qﬁ%tﬁ“}%s&@@f fackground

section bf nve bvi ous fromthe
above and. bﬂcﬁtdyvddwtshmgﬁh@mqm of Hatoreggat méfpni@ﬁyt %@Md&ﬁmﬁ%i Peldbeffect |y

to the fr am; \%Fal‘{\qﬁg %(;@s-\n% ﬁc&%ﬁw@ﬂ%ﬁé ﬂﬁ@@ﬁwﬁgﬁf&&b@ of e s 30 101, or
if (as will be nore c ear descri t|on of

un erstoo fronH% uenilIZ
Figs. 2-4) €W§m§@ﬁrgﬁﬁh@§hﬂF@§%a%%ﬁﬁ?ﬁﬁﬁ?é@i Y ﬁ”%% B S5 Pafdenent s,
e.g. brai derWaﬁ}@%a @%@@dliﬁ@ﬂﬂiﬁn gonest o8 sindnd it kepeadf drsd @ntpestsane (i f
a frame @s used),

i ar rnis
connect&d to groﬁﬁﬁ““*ﬂé“%ﬁ&?ﬁCﬁ?@ﬁﬁﬁ?&ﬁxxﬁﬁ¥ &”pqﬁgbcnﬁﬂ%ﬁgn‘g¥%?op {he
frame is | essbiaqn@sm dhe sehace fatqrégw?hwugblth@e@mmmbéﬂw tniesHicragetasiss

benefi ci al t HampdB: 29@%&%@8@%@?@ AIRPRQILAHO65803 1t
shoul d be ng nﬁ%g%ﬁﬁgy?ﬁ'?ﬁgﬁqgg ammcoﬁﬁectors in the frane have to be of
t he fe amre The compressible body may be tailormade to dampen specific vibrations,

Such a system provides an area efficient solution, in particular compared to prior
art. The integrity and safety is also greatly increased as compared to a solution
according to the low-tech solution as described in the background section of the present

[\
L

invention.
A feature which is obvious from the above and below description is that whether

any current is lead directly 1o the frame or via a stayplate 104 and therafter to the frame
30 101, or if {as will be more clearly understood from the subsequent description of Figs.

2-4) the current is first transported between conductor arrangements, e.g. braided wires,

of adjacent connectors and thereafier to the frame (if a frame is used), the frame will act

as a collecting bar which in turn is connected to ground. The thus integrated collecting

bar in the form of the frame is less accessible than a regular collecting bar, which may

35 be beneficial from a safety standpoint.



inventive kind, as long as rel evant nodul ar connectors have el ectri cal
contact with ground. In an inventive systemthe current may travel al ong
several rwoter/Besseach ground, and the Lnternal resistaotaprben/osizes syst em
is low, This is one factor that results in the capability of transporting

| arge currents without failure. An inventive connector will in nost
enmbodi nents provide a sealing function, yet in an actual application this
sealing ability may not be utilized since the properties of the inventive
connector as a connector alone are advantageous enough conpared to prior

art systems, 10Fig. 2 illustrates a second enbodi nent of the present
i nvention, which y rrespond to n‘oodr
whi ch nmay at Iea}sgg éggi’ Paif dﬁ R4 ’r‘fa*r@ﬂé“ ?fé’ﬁ?é{é&f%%e dﬁ" &P P? ﬁstt%r’ at ed

in Fig. 1. ﬁhemneﬁsmm loeg o |rew,zszs nﬁﬁg},ar 2oessent hak kiccirchusttat eghone of
two connect or ves.208..used a r €6 cordi ng
to the secoRd™ %%‘68 &P rgrtgwe{n‘{m[ %\r s‘mm {h@ mﬁg % tr&ﬁpgi n Q&Qgﬁgﬁggﬁgge %08 has an
axi al, sem g:n@nn(irlaad t@rewiewmﬁnq the gysiean f s|1r>s‘s ’Ibnds o fcisedehgsdid of
the conpy esﬁl‘ €5, 000Ny o@@%msb@ﬁﬁiig @%&i@@rﬁﬁ%@ f20ge Of mit erial ar e

arranged roove g ber cor, a d ‘:, yet
it is rem)ved pr ﬁﬁ“‘ted“’t%e’}%rv?‘:ﬁhﬁé‘ f\oaﬁm&@ BPE RIS %I‘iﬁ@‘1 R4 F’Wémn et
i |l ustrat edieghedimesnilichhien Bl RdiR0Mdeesanel lextidne tihe thuplopbergbithof t he

t d t t
conduct or " afFGHGBHBAES 1 EREOPE R GToR B & ER e Fehot e BaR L Lamrag e @

blind may isysames.or nore enbodi ments be provided with a cut-out portion, as

I1Tustrated wil I}% %%ﬁﬁ% pg%mﬂd@ﬁfbgﬁ mm@of@1&?}?&@&%&&1&&19&}1@5} iyl engt h of

braided wire 210 ends i n ross direction romana@roxrrrate ddl e of
the groove, caroovmd! ke eppedinrar dnsratyt inthe s onneaRdrahalifeshoBaryged He

appr oxi mat e, gidgl ey s@&fmh@ﬁxc@n@@ﬂ@ﬁm&kﬂlQh 2g5t1 hake phepckiivsticend Fof. 2sai d | engt h
ecil.Ss an

faces t he secon nd such_.that the conn
"insi de" of W‘-‘ﬁ@“‘é‘énﬁ‘é%&a&? opiAf E*H‘ FYHGP %@%eé’gggﬁi‘egg?ﬁﬁ%%&? &% an
out si de (mt@{heﬂtﬁy2@€ac&eﬁﬁﬁ§tcﬂms@kmd agbudieienort atedndast themypoipesiihlecont act

wth s u{ J OUP?%n%jgg}qld Imerg éima s\;,m-frcn%uﬂg 2%0‘399 e%ﬁ(ﬁkéﬁgn rspﬁme waﬁé&r@%@ o the

parti cular out e cable 520 is
stripped intt& csnmiréss@@gbreim aitcﬁéﬁiwﬁiasiﬁdhﬁgﬁ)a% pomaRpasE: AREEEHAE Biscr een

(or shield gzr s DALY m&f@’&rmb%z PRl 1'< Qﬁglsﬁdwﬂt Nt ﬁ@i;e&%@g@ﬁﬁm here are

al so severa alternatrves for the rar nduct or

ar r angement a@angeggahot Mifd}‘?ﬁeﬁh &yt %6&)\@‘}‘“\\% %ﬂg'nd@aﬁ sliheli’iﬁ’g -cei)%éil’?ﬁ W& for
several appliga sy vg} ofshmm@aaf iang i gsmc@meﬂmmeemmmmrmpr ovi des
it with_even nore durabr

e
benefi cfal BrEREMIEES? ‘6‘?‘“8 %})é‘r{" P‘\ggg gsﬁ%gslﬁic% 4 ﬂe@g’gjf“ ggg%)ﬁ f?\en
arranged i nThhblichmagdt one @0Buswetbotiatatt hreproraed edthv gug-oul@riion, as

20121 034983 RCTLERRA B 005803 210 APULSrklie: 81 FisPpesl 136978 vl N ar

adequat e el aetri cal connect or 200
conpr essed th%cﬁﬂxai%dedCFwﬂeegm fymn o B@IPM%@@@}\%PH%W%H@‘@@F%@?#" and

since both [i@&n&i@@%@sﬁﬂh@ EnRRY h&@&omg tﬁ&@p‘?@@hﬁ%@nmﬁfeﬂﬁﬂl@g@b& fhexi bl e,
the contact area w | Xim.z

si nce 5#®t ata E‘Qafrfhtdﬁf‘d@l“ £ER et §iﬁ‘“§l ‘;{r éﬁﬁfngngﬁ‘?£%&?g% ﬂ@"%r%} F \ll “’&&%gn

ri dged. Thee&ﬁ?@bimaieﬂlsﬁﬁhbﬁﬂk a@nmm Mmdﬁ&dd@i’&i@tﬁ@rb@d dotgivca) teraesmmib:nce

and enabl e hi h currents L9 t he
cor r espondi R’ d‘%%ﬁr.b&%@ﬁ“‘%r ut”ﬁiéL “r’gr i %%2% Cgéﬁ%o‘ﬁk}g%@ggg?\%e heat

gener at i on. eflipopnpvide irkidedhwiarle rofy &*hiemém@@tqdﬂ@ e regtiptiardigld of yestlin
use, an outer jacket of a shielded cable 520 is stripped in a small segment thereof such
30 asio expose the cable screen {or shield or armor, whichever is applicable) in that
segment. There are also several alternatives for the braided wire, and the conductor
arrangement as such, vet a tinned copper wire is a suitable choice for several
applications, e.g. since coating the copper wire with tin provides it with even more
durability, longevity and sirength adding to the beneficial properties of copper wires as

35 such. The cable 520 is then arranged in the connecior 200 such that the braided wire



conpl etely evacuated fromair, the amount of air present will be reduced
due to the 10significant conpression. Further, the contact area will be

sur roundewolzg12isemssri cal |y i nsul ating material. Both thecrareenoefshects are
believed to contribute to that higher cufrent are enabled to fl ow wit hout
the risk of sparking or that the grounding cable (e.g. the braided Wire)
burns off, which may occur if the contact area would be exposed. The
reduction of the risk of sparking is a particular benefit when using a
cabl e connector in a 15l ocation where the risk of explosion is inm nent
(due to high anount of flammable funmes, etc). Even if a spark would occur,

the seal betyween the cable and the environment ul.d he smal.l enough to
prevent the? ?@ﬁ?&ﬁﬁ“ﬁ&ﬁgﬁ?’ @?ﬁ%ﬂ$»F§5§§§$$ﬁﬁ¥gFﬁ“%ﬁé“%ﬁ%%%%ﬁ%ﬁ#gof Fi g.
2h| t bl s SX Sﬁﬁﬁamr tétdt cahecoedid isentupnasat e dfaiddievico it edsbbfoecddodya@os and
the braided,wire 210 .in . ' Lan W:ih , ' e ) ~di anet er
caused by tHE Fostvae e PFE DEtL8Rtliti lp2beurine 3uty 2Regmh el ae
cor r espondi figxides g eriaenyrenill bagwkistizeh Thitenackopprarstmeritranange singht
seal . The thitaiembodiMeRtas ASidekliushifaked i RofhiGateSor AORY. MO meOkmLRL el y
rely on this assunptyﬁgi Firstly, .since the view of Fig. 3 is very simlar
to Fig. 2 i €oMactaBisy F‘é‘&‘?ég‘b@??tﬁﬁéd?‘%%ﬂcﬁéﬁéﬁf‘aﬁ%@gég%f?“ﬁf{f v g &
fﬁnpgnents ?@bﬁgS?@%b@Eﬁéﬁé@mﬂhhﬁnﬁ@kﬁﬁﬁg@exﬁ@ﬂuﬁﬁm&hgbﬁhhd@ﬂbdmﬁmion W th
e description of Fig. .2  vet i he naticed tF e bl or e i
m ssing f ro%i&ﬁg %Céﬁg&h‘“ﬁ %"n i’@%lgﬁo%%ées f’iqﬁ giéiggl%\%gpﬁ&gg}@mm %ér}g"th %E%%?n -
di f f er ence, cwhpletely tesuiind (e ar. tangemsie! of pm@ttaﬁiléaegwg@pé dgp® thg05' | in
the preggnt ﬁ%@%g%@%préﬁ%npgﬁk@,l B SNBRLS(ANGIBk aRgeddn e Senar at e
sections 305%and 305" ," divided cross_ the axial,. |ength diréction of the
connect or _h&tshiagog marigl ik dedaigreélest grailisvat @éﬁg%ﬁ*“ﬁﬁﬂ(ﬂ&’rt WEEt Y one
igglﬁlleotn 302816&&{[&@ EnaWRM 1o ‘Eﬂ@ﬁ'i vgi&ﬁsﬁﬂﬂ gzei rhE'Skt@_fﬁ epdrRingror dhapensironsiief cdbheenpdul ar
ctor 300 nmmy be. adjuste yond the interval reachable b ng, of the
i nherent re&# 1‘?‘”6%&‘2“83@9 {’Wé"’ S%n’ﬁ gégé]?‘ﬁl %‘%fo@?/h%‘t?é‘%ﬁ%%f@% ﬁguLdsbéi %@gé@e \;%\n ?%e 310.
gggh a vari sdduotiomnaihociskint sfaritingisdi pamétidar Heoefichhauniterembl) cosficditrengabl e
varies signifi 1itly. .over . : ) : ; gaapnnect or
300, An' Sxpaetont PORRohY gy Tepl GATRALARLY (S0 hihShghil o ndfigunennect
of the cabl éuheyetchdisien ieminasdwarigmy ware scidepors/BRESEBUNCRF EP2011/ 065803
of the | engte%vi?&mﬁé&?w%gﬂw i en‘oﬂéﬂ"w ShvERee {ddaliEaRIonGfop ealpalligesheet s

i anct er of the it BEESIRAGT B (3 EP AN Rerg i Sker R Troct!ve
enbodi ment  @fmbi@sivk Hody QUeandéraliabeiatet imcddiisativmspigc the redustien it
20 cable diameter caused by the removal of the screen or outer jacket 522 (see Fig. § and
corresponding description) will assist in the accomplishment of a tight seal.

The third embodiment, as illustrated in Fig, 3, does not completely rely on this
assumption. Firstly, since the view of Fig. 3 is very similar to Fig. 2 it is considered
superfluous to repeat the description of components being obvious from the reference

25 numerals in combination with the description of Fig. 2, yet it may be noticed that the
biind or core is nmissing from the view of Fig. 3. However, focus will be put on the main
difference, which lies in the arrangement of peelable sheets 305, 3057, In the present
embodiment the peelable sheets are arranged in two separate sections 305 and 3057,
divided cross the axial, length direction of the connector half 308, The braided wire 310

30 is arranged in {or “on’) one section 3035, In this way, variations it the inner dimensions
of the modular connector 300 may be adjusted beyond the interval reachable by means
of the inherent resilience of the compressible body 308 and the braided wire 310, Such a
variation may occur if the diameter (or circumference) of the cable 520 varies
significantly over the comparably short length of the connector 300, An expected reason

for the variation is that one or several layers of the cable have been removed along part
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Sconprises three such sections 405, 405 and 405", in which an effective
di ameter of the groove 432 may be varied, In the enbodi nent of Fig. 4 the
brai ded woeo®li344s8 arranged in the niddle section 405' pChhipest1ermbs es a
tight seal to be obtained on both sides thereof by means of the surroundi ng
sections. One of the sections 405" may al so provide a gentle positioning of
the individual conductors (see the "subcables 528" of 10Fig. 5) if these
are exposed. In this way abrasion resulting in cable failure and short-cuts
may be prevented. This section 405" may in an alternative enbodi ment
FLOVIde one openingbfor each individual conductor. An enbodi ment having

ree sectiop y .be useful for significant si.ze variations of.the cable,
e 0. i1 theObt &raieiit Seiseiod ip AT CRUON PRLE Shrst P s e

f the' dirameter will
\d/ar y signi f¥cﬁra1ﬂzk:}1yatxapirtéﬁextm'mmhc ty@asdcabnd 2@ch thatlibe effontied Xjanoaterof thehe

i mensi on of the lLe.ls reduced; st i s it passes the nodul ar
connect or 4@89ve3§?§mﬁgﬁ$a%?g#ﬁggg?Fggﬁﬁﬁﬁoﬁhe enbodi ments i|lustrated in
Figs. 3 and 4 mayhbenbedowpl ¢iShed byven metseidmape abilds wepbet6f it in one or
nmor e sucy e@?gﬁgligé@ e LR BXIAL 405 0pveaf 4@ach, Gannesirchal diaeorps ses
sections of lwfeypntveffecttve‘dla ters. }Ee %0 esulting c nector\yll
then be tai BGPVARAETRBPC YABIbL BF SRIIRGEETT 16 IghoperEn dareand If Rt
sense | ess hﬁﬂ@?%ﬁﬁ@dﬁ@ S&dﬂ?&fﬂ 40bE veriiogiarRaksight idal @i nghpenddah mitshdets. A
groove Wt i ff.erent e ctive dianete ong.i.ts. . ength.may .al so be
acconplisheﬁmﬁ?igyﬁﬁﬁﬁ%ﬂgﬁ?%%?mghg{zfcﬁ%%éé%ﬁpg§§Sggkég??buga¥ﬁ%%kness in
the groove pfovideen gotingctioeningbf theandividbodiondatiomiiiechibd Subeaddis 328U Ater st ood
by repl a¢i ng; t Q?g pesk akl %}%Qe%.efx?t%ﬁsﬂvg Sasion A0E1HRS % Wbldausi g sBok-Bhay
(with different’dianeter_for d erent secti ns),along(%he enti.re | ength of
t he nodul e éwwﬁﬁwﬁﬂﬁngﬁngmés%ﬁ®aﬁﬁP0ﬁ“§é§ﬁn§§?Pﬁ&?ﬁ“‘Ojﬁm?@%ﬁ?ﬁ?ﬁﬁito any
of t Ees e en‘_@g&ﬁﬁ%ﬁ %am?dﬁ@ﬂ@e@i@acmy&lf)mwﬁd@eﬁ: WElrgrthick ghtticaeatay bahi ch
may be considered I.npartant 1n practi.cal applications, Agcording, to the
enbodlnentsu$1ﬁJQtnggdw%ﬁﬁg‘@ﬁ%mFﬁgigﬁﬁﬁﬁ%t8P“i3?%%%@7'%%ngigggbghole
ertends ort hogotat at effthiecaiinadicrgritioney sfnifhetbompress bbicejdsbdy22dener al | y
al ong ap.inper. circ rence e, e <0e, A 60 a3 Of
et or ol ar PGt ohor Sy e Bh R GER3Y RSl pteapeglall @ shaeke of
t he conduct opnrmretoadgénent extends parallel to the axial groove are al so

feasible. In such,egbodimept,thecaonguet Qi aitRIGEIRAL 3 May4 beyfel ded ar ound
one end of a connector half to reach 35an_outer side thergg{ é %gde.
mbodiments The akial

opposi te t oREHENSHE BonFET ARG IETRONGFOV & ORI SUAS
2012/ 034988RGTAERROLL/BBREVF half comprises sections of different effective diameters. The
28 resulting connector will then be tatlor made for cables of very specific properties and in
that sense less adaptable than the embodiments utilizing peelable sheets. A groove with
different effective diameters along its length may also be accomplished by arrangement
of one or more inlays of various thickness in the groove of the connector half, an
embodiment which is readily understood by replacing the peclable sheets in Figs. 3 and
25 4 with a single inlay (with different diameter for different sections) along the entire
length of the module or with a single inlay {or each section,
According to any of these embediments the connector may provide a water-tight
seal, which may be considered important in practical applications.
According to the embodiments Mustrated thus far the conducior arrangement as
3¢ awhole extends orthogonal to the axial groove of the compressible body, generally
along an inper circumference of the groove {or of the peelable sheets of material
arranged therein). It should be noted that embodiments in which the conductor
arrangement extends parallel to the axial groove are also feasible. In such embodiment

the conductor arrangement may be folded around one end of a connector half to reach
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an outer side thereof (a side opposite to the side comprising the groove, This is



10 indicated by the reference numeral 110 in Fig. 1. In this way the

brai ded wire may be connected to ground via nei ghbori ng nodul ar connectors,
stay pl atwe 20r2/digsectly via a frame etc. In other enboscmmeeeibsobr ai ded
wire is not folded around the end, yet ridther connected to ground in a nore
direct manner. A potential drawback with this 5 second fam |y of
enbodinents is that it may be difficult to acconplish seal i ng between a
cabl e arranged in the connector and the connector in the end of the
connector Wiere the braided wire exits (the end visible in Fig. 1). An
advantage nay be that the braided wire is readily accessible for testing

purposes, e.g. the connection between.the braided W re and ground may be
readily verinficegdandhe sdsreece %}fﬁgﬁﬁﬁ)}ﬁ i tﬁ‘é&s e 8?’%@(‘%&1{%@%g§duct or
ar rangement ¢o@eded tdbliel fanm@botnbiaidedeoineaonssex glapkiof teebiyeliow may

have a thickness that. may .interfere w.th,the.seald or I.Ag..abilities,
of the mdut & Al b e SR OF SETARA% SRl Rhag At 1L es
wire may al sgher eddtecictihe gasseibh ynomodieed nfahhouitpoitniiabigebatiovitedden this

unwant ec; 1 npact ; {‘]a%ﬁ}yr %&?@%ﬁg%ﬁ{ ﬁghﬁt@famﬂéﬁ- %{?ﬁéu,igs{}} debsnpRAUL A oRAREsE or Or

15t he connedtor ~ al ong t h ) a part of, the outer

ci rcunf er engeatdd ardreedwtl icapnesimast o1 wrredamadborndthe pyreriat WEFSt he

conpr essi bl g.Body.4 NEE eofJ (heThR FiGERSS FiE 1N0tn fivagekd Wavibsithi ehd hraitibe

drawi ngs, since the co“ndy_c&t or. arrangenent 1s gituatere%g tg%r ,ei,r? helinaigé}j S way

a syst em coNPFiSIAG OMEHI O I THa NP R o ke OF (PGP BE "Ees BvdYad Wi t hout

the brai dedwiteres gahst mustiengadiheveaisied nbd eserl. af fecting the seal i ng

20abilities of the nodul ar conn . m. of.. . c LS, 1N a

oracti il case t HaPoIER Shourodnabisde BRHET AlalRAM AL cpnReEkarcha | N

obvi ous| y r ediitd wwieassealiphifedbélbtiashavyatihichesss Sk My BIPFOTES Oy be

i nproved asse%ﬁ[{g]ﬁf 840 Bifase Mg duenlalidrc Widiged sndbmabiacehead al ong
u

the outer circunference. The fecess ha\iea‘ wi dt h gi n t%fa qui gl dcirr%(:tion of
t he connect BWfulski GrtigdpdPge maa ERE RURACBPY RS SFAFHEE RIS M o be
25abl e to aggoamRdaheahedhabern ancescsk Bukihe 0k dife wf of the rhrdalad ednwicioe or The
depth of the recess in, preferab slightly |le -han _t.he .t hi ess.f..the
br ai ded{% r g”e aidg! i’ﬁays‘T}}I%rféc%%IEg %lgr%ll&’tglrg istigtrifqgf altétre Ie{f‘%{%ﬁ%@ﬁ%n%%%

el ectrical godtactotetweencdrectbr il ted rathadhanuinphsigabpduigiond. $8¢ uct ur e,
I'n one particular : 108 GERE R QlinfNEInEL4RIBndiRiADOMb @R 1 0Bt | eSS
than the t hfié'Eﬁggggeéﬁq@ﬁgxggbgT gggg%#é?ébﬁgggirabl § | ess t h%ﬁl_abosut1 0,3 30
mm and in oHsron. ki verscd s ASMOSTABBEOTY O TR DBl PRSP BERNRY depend
on the resilieneeqaficlde i WREESSI! So00d¥ng @B dsdomisosmfantiegineailng he
depth of the recess may even be equal to o‘%I eﬁgee‘d thg tﬂ::liéckggesﬁsﬂp{{ ok he
brai ded?ti r 8biiFARCidha R s F PEICHEY OF S G R S R R S e R E SR 52 S 4 c hed
to the recegg fo¥udRaRS cofta@ruddRasivg byFherdeeevitindsicoblytrhédudoriad seldog r e
(corresponding to the portion.of the wire 3 ' i ; rQove in
Figs, 2-4) ) &0 46 06 B0y LA U, P TN aL SN o @t BEaiR0

2012/ 034988 PET#:BR20L /<0688 d dlong the outer circumierence, The recess has a width {(in the

axial direction of the connector) slightly larger than the width of the braided wire to be
25 able to accommodate to tolerances in the width of the braided wire. The depth of the
recess in preferably slightly less than the thickness of the braided wire {measured in
stretched condition) in order not to hamper electrical contact between the braided wire
and the surrounding struetire. In one particular example the depth of the recess is about
0.05-0.5 mum less than the thickness of the braided wire, preferably less than about 0.3
30 mmoand inone or more embodiments about 8.1 mm. The dimensions may depend on
the resilience of the compressible bady, and in some embodiments the depth of the
recess may even be equal 1o or exceed the thickness of the braided wire. The braided
wire may in one or more embodiments be attached to the recess by means of an
adhesive. The free ends of the braided wire (corresponding to the portion of the wire

extending into the groove in Figs. 2-4) may also be provided with an adhesive. In one or
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nmore embodi ments the free ends of the braided wire are provided with an
adhesive transfer filmwth a liner, such that a user may renove the |iner
and attacwothe/dusmse end to the groove after having adj uscedprehia/nefshect i ve
di ameter of the groove, The rece'ss may be machi ned using abrasive
means such as a grindstone or an 5abrasive belt, having adequat e

di mensions, It may al so be nol ded during manufacture of the conpressi bl e
body. in still other enbodi nents nore than one. recess may be
arranged, such as two or three.. Al so one or each recess may be di nensi oned
to receive nore than one conductor arrangenents, By addi ng sever al

conductor arrangenents, the. current cqndyc I ng 10capacity,of the.connector
may be i ncrBgEegmbodunents s fref vda f"*fgiihle Emg?é‘é’&gﬁ‘% E?Wgﬁ?‘?‘ 3’%1}15‘P§8£]?Sé7‘f"at es to a
method for R aabieh afiinar, eptinestorsenmdukenacobe Hiagntiottarythe fibodidTnent
di scl osed herein, The.nethod c ri.sesed Ne e Tt providing a
conpr essi bl 1§8§Vxﬁ5€ﬁ%§k%ﬁlE%ﬁ%%ﬂﬁﬁhgﬁégﬁﬁ§$%§%§g%ﬁ%:%gﬁg?essible 15nmodul e
being forned frofharecesitiem mpatien wing drasdirgheps aNdoRduBstsRIoaE Paffgenent
to the co méﬁ%ﬁb@hﬁt.@ﬁ@% r adequate AB@nABANAAL RS SlesabbWe-a AMRAE sRSukbarst ep of
providing a recess i'nt % cohpre55|ble body,” i n which recess a conduct or
ar r angenent of fegpmargElis 1994 subsequent step. 20In one or nore embodi ments
the recess extengssfir am:anediatetaioadgen ofe idhesaxiyate Graogud sudr gsheganal | y
to the axial, grogve, around a circunference of the.canpr i bl.e e L0 an
opposi ng Iaﬁgghfﬁ 8ﬁ“ﬁﬁm&h§”§§fﬁp%ﬁﬁggwggmx%igrmﬁﬁgﬁggcgggﬂg#gégﬁg%ginents
the method husddeerencoiipriidies stiveal steguctir sarngaginty torcwrtheindsctigt ween t he
recess #0d L8 CONAMELOL, Ald-ANGRIRAL5@435 TO bond the 25conduct or

nt “t6°the' Fecess, 1 urth

arrange ne r 5. I'n turther enbodi ments the nethod nag conprise
the step of anpeébalkend Byarsscpiinvdnsionalsalrelgics fve medind Prmpaglagpay 2

enbodi ment s £ e e hRedienRYorali$ac GOPPhLbSEchedistioRdokrparttengBath p eel abl e
| ayers orthogonally to the direction of the axi al groove for formation of

two or mor eSBBEIEHE BPSdel abl e | ayers. 30The modul ar connect or may be of
paral | el epi ped shap&iifos chupeksishape) hoving yt kxidr droate bhape thowvitghesaibe t he

nost co n_s gg@g.gﬁgﬁgg%%¥%u%%§ﬁg&ng&ﬁgﬁapes are foreseeable within the

scope of”t h&* ‘ ron as ‘defined by the clains In order to
appreci ate the usabidiig ycoriueenrmgsass| wyihotornmesphlededt i nvention, and
particul ar enbod@ﬂgg{ ﬁl@%ﬂt%i@ﬁsﬁol}' LoriBhe P Ul dlp 4 Qb s ekes & thypi cal cable
520 which may be ﬂeag th,ou%{ t"he connector, A'schematic sideview of such a
cabl e 520 i sompressible body, in which recess a conducior arrangement 1s arranged ina

subsequent step.

20 In one of more embodiments the recess exiends from one lateral edge of the
axial groove, orthogonally to the axial groove, around a circumference of the
compressible body, to an opposing lateral edge of the axial groove.
In one or more embodiments the method further comprises the step of arranging

an adhesive between the recess and the conduetor arrangement ¢o as to bond the

£
(%3]

conductor arrangement 1o the recess,

In further embodiments the method may comprise the step of arranging peelable
layers in the axial groove, and in yet other embodimenis the method may also comprise
the step of parting such peslable layers orthogonally to the direction of the axial groove
for formation of two or more sections of peelable layers.

30 The modular connector may be of parallelepiped shape {or brick shape) or
cylindrical shape, which are the most conunon shapes presently, yei other shapes are
foreseeable within the scope of the present invention as defined by the claims

In order to appreciate the usability or even necessity of the present invention,
and particular embodiments thereof it may be useful to observe a typical cable 520

which may be lead through the connector. A schematic sideview of such a cable 520 is

a2
555



WO 2012/ 034988PCT/ EP2011/ 065803 illustrated in Fig. 5, It should be
enphasi zed, as the skilled person realizes, that the illustrated cable is
not the owmbyotygsesssf cable 520 for whi ch the connector actmpdingeisos any
precedi ng ermbodi nent may be used. The catil e 520 of Fi g, 5 has an outer

j acket 522, which may be made from PVC, 5The outer j acket 522 protects the
armor 524, which is made froman electrically conducting material, such as
helical ly wound, interlocking netal, or a continuous netal pi pe. The arnor
524 protects an inner jacket 526, Wiich nmay be nade fromthe sane naterial
as the outer jacket 522. A shielding netallic tape 527 may el ectrically

screen the three subcabl es extending in (al ang).the inner .jacket 526,
wher ei n eachiugiiieail Besdl %’@Pfﬁi ‘?‘LﬁnF‘PqWé eé&ﬁ%ﬁ %‘éﬁc PEREGTA ’F‘bﬁ}a& H%ld, a
further insyhatieneatde BoRdietaly shi ef chbénil{afoe adhbctororfreist hewrdfig whi ch
are shown in Fi ? -d5 o t%éf'.s)ii_rrrgo,r}t)eagt 110 note once again that a typical
cabl e may bEWHHFE Egtn‘d‘?ké JOYECHor” THe present invention and enbodi pent s
thereof to be of Tusebid S2oEs ipdt hvaneutes jdsdet HiZs whishphaxte ol Burpode of
the armoy 524 51?;,11 Qoih Qb2 6l dnenk Bt g W 1h0g if FOm MBehaniisakcsgmages, and
It wll "also ac ,ags a screen to 15prevent occuryence qf EM, even if a
separate screeHcmymBEiad . oseloR i ouRdr PEIOCKIGE MesRlgoT 4 HERUEESA RN g
metal li c tapge 52k arind: EREpRXRERIEnaRqNER: AN olET mpubposds 6ot the sanaor 524
is to act as a safeguard | n cast of . sone sort. of el I, G failure,. and it
i s therefor %m??é@{a Yridt ot i?ﬁ‘ﬁ‘g% ““E‘i‘gﬁ’h’éBili}?teﬁﬁéh%cfm%eu%‘ﬁcf%é ?%ﬁrg%m%k C%E%nsuch
that it mayteand: thiesBicaoriebR4g trolabmgyiid. infith ¢agire¥én whitsverch snbrab v 28t
diverting these high current. L0 > § 1Y i -Qf; h ;an
el ectri bhl Pty Pe? il &l s ARR SUES Gablann, o o o B2
where the shineludiootnesibrieividet sreabowp i BVE): BridBEYTasHh e BB ARG hdans .
The present al ﬁ)\{&@ E‘;EQ@ M ok tiﬁp%iﬁﬂﬁk)ﬁfeft %rfﬂ:ié breisérﬁ ipehpased @fhddatntt ype of
cabl es too. e cable may also | ack ,agdg-?d_! Catﬁd, E?/I screen.and onl %Zébi§
provi ded wi FRraohE B HOFSTT PRAPTHE A3BS TReCPREEE AP RVERE PO AES” iy be to
i ts advant ageproibhehehoss RhsQdtdno nathsiapdaandsdindsnsilbase oft s acheenil es
have | arge tol erances, whi makescthe inventiv nnec MMIh its
resi | i ehbe BRICHAMDERBIr Ty Lo s Bonarr L oy B f B AEEh % Rt L
reader real (zgsht fedicldiepentilngtapn SET” ke pupide ebok) e tes RiEesori ©200) s
to sinply g%ﬁ?&&%ﬁ@fi&:ﬁ%&eﬁ 200 LD RLL e CaREHNE QUERE! fBGKEEnd B igpresent
on the 30cabl'e"as it passes wﬁ;o and out. of the connector %and S%I‘I‘ ed of
to expose t Herdpiwolesignebiorsegniyeh grrans if mebdailyes ecire s4d hafyemey O%gt%ise
entering the,cannecs ofouiil Thd hi8sc@UfrREnt BGKRE aOfivifming E&&:Sahghemdem drowi t h t he
e _ot he

I S N R
Referring tohe apreseont wilbechosticld casoonmect orba@0BMigeaedimgnidogsihe
second e nbongeggsr.] 'i'iggyesg%figgf'c%%¢1h ity *&Swfoh@ Tfuiﬁhti%%hgﬂe bl 8@ eamest or 400
0o, The cable may also lack a dedicated EMI screen and only be provided with the
armor, in which case the present invention also may be to its advantage. The cross
25 sectional shape and dimensions of such cables have large tolerances, which makes the
inventive connector module with its resilience and adaptability to a beneficial
alternative.
The skilled reader realizes that depending on if the purpose of the connector
{-00Y is to simply ground the cable 500 (in which case the outer jacket is present on the
30 cable as it passes into and out of the connector {(and stripped of to expose the armor in
between), or if the purpose is to have the cable entering the connector with the outer
jacket on in the one end and with the subeables, or the inner conductors exposed in the
other end and ground the cable in between the ends, the type of connector (-00)
necessary may vary. Referring to the present disclosure a connector 200 according o

35 the second embodiment may suffice in the first sitnation, while a connector 400



WO 2012/ 034988PCT/ EP2011/ 065803 according to the fourth enbodi rent may be
required for the second situation, in particular if sealing at both ends of
the nodulwo 2emsessor is desired. The present i nvent i on PCcam@Pes1diong3os o
several enbodiments thereof, provides a “cbnnect or havi ng | ow resi stance and
hi gh power durability, nade froma robust and 5re:liable materi al provi di ng
adequat e sealing properties and proven |ongevity. As such the connector
provides an excellent termnator for netal clad cables, TECK. cables, or
other arnored cables. A terninator in the meaning as used in the fleld of
the present invention relates to a device used to ternminate an outer shield
or jacket of a cabl [ to connect the s round and to

e, i,e
di scont i nue®tRELSHIGHE 3ty cppRasi g ”t‘??e“%tcﬁsé‘f""dl § }ﬁée%?r‘d[‘ﬁiggéog%%ct or. As
i s obvious pagmuthe saﬂ@gg%mbo&&e& 6§ watiodnlat hepres endesivazent i on accor di ng

be Tead from n prperise IEeaRln RBRlnl (WARRSYRE M EHLERL: ShOMdqor ey

beleadfromap screen r to ground,
be it in a tmmahmm@tovsrmpwyzuamdr}ag%pemxafﬁmabi@édn@ﬂ@ﬁgmtwwﬁrﬁg h of a

cabl e ors pi pg;.;, a%ﬁ&sg@ %ﬁ?%@%&%@%ﬁﬁ&%ﬁ#ﬁﬁ@@m Fotd 1@5?4 ot apgzgjaagat i on

of RFI t%ere may not 5a need for t bi.li.t t
hi gh currenﬁ}?i"@%}éﬁt“‘fﬂﬁﬂléw PHPEEET S EEaly ﬁfcfém&gghf{ ﬁ%bigsog O‘Eirf ! ? %e

(I;IOS negt or npgyl @mﬁﬁc&é’e@ﬂ%sm‘d thrngihiitbt H\Qh@ﬁiﬁ%ﬁﬁ@%meiddhs tHeoficld heﬁmms;,m

is a.pers | ve Vi
assenbl y copErerHG L domieicors A orainge #b oufb IRt shckBlededcl e
i nvention. thewcohe sROBQ6cKes wh@viwhddhnditt Hhaummm Sutshizdd bf jopkes 02 ‘ihﬁfﬁﬁbﬁ
cut -out , por tfd ﬁ%%@ﬁi c@“@SR @%&&#ﬁsqﬁ ﬁféﬁﬂéscﬂ sgﬂggf Lhgd 80 Sxtelgerﬁﬁmtcﬁgmgor e

606 mhere a sl gn can |on enove
Posi ti on of atdvedisgte wyera e‘hﬁlﬁ‘@@ﬁhﬁ‘iﬂh@i?@ igpistel ‘v&}?@ﬁ“ﬁd‘ %‘ﬁén@}‘{‘l%ﬁm@f a

conduct or apL angenRNt oidd AcAPNRLELOLH@As uem 'hmme G %Bﬁtkmventlon
The design of the corggg%&rrae s JQ tRgsihid grﬂi@éﬁ iy

conpri si ng {RABLEHTESERRY ﬁéﬁ’%éi%% fff%?ﬁ?&foﬁé ﬂf“oi‘“iﬁ%ig % r‘1§§ éﬁtm Pﬁ\?e o% and a
core 606 prembdgithanhaheicnhe pdrpbdeds aupreostt ppgnpitan &RF lsktre nds moey\@md)ea

terl
cecommbht e Phe B Sren e ROS I Behiclrefs AP UL Qb RPELLRALE12 ey
acconpl i shednétteronfertidnee @ﬁthcwmlqy@mm@m}@j@e@ch sl bl ery 14%10%5 for %?‘et it

woul d af fect the sealing ability of the nodule locally, which for many

applications would not be a 30crucial iss This sol uti as _nore than
one beneficial f&kt Grgs p@ﬁ@mﬁf‘%‘?&{o%%‘é}%g&éﬁ‘m% MGRF Wﬁ@g‘c‘gﬁném&s?eé}ﬁbé%d
therein, w Icl)mgﬁghegt{,gﬁg&@tc(rla&ﬂﬁﬁ;hgv%m' @'ﬁ%d@@mhﬁf@tﬁiﬁﬁhwm entnibm. dacage and

4 and 630n’ 6BRH R eaeher el ebr d TeokeR P ORE L gueLsy Pl oS
t he peel abl e@@imeh&n@ﬁ}m}anghlcéhhe defe Siﬁm‘hh@he@kg\lm%t arrign géﬂlﬁ wﬂret théw@idoove
of the COMPEL&s Eseen remaved. Position of the cut-out portion 612 is correlated to the position ofa
conducior arrangement in a connector according to the present invention. The design of
the core 606 makes it possible to provide an assembly comprising two connector halves
25 according to the present invention and a core 606 provided therein. If the cut-out portion
612 extends beyond a centerling of the core 612, as shown in Fig. 6 the cut-out portion
612 may accommaedate the braided wire of both connector halves. This may also be
accomplished even if the cut-out portion does not extend that far, yet it would affect the
sealing ability of the meodule locally, which for many applications would not be a
30 crucial issue. This solution has more than one beneficial feature. One is that the
assembly, and the core arranged therein, will protect the {(inner) ends of the braided wire
from damage and unnecessary exposure. This is readily understood from observing ¢.g.
Figs. 4 and 6 in combination, Further, the core 606 will provide a support for the

peclable sheets of material, if such sheets are arranged in the groove of the compressible



WD 2012/ 034988PCT/ EP2011/ 065803 14 body. Having the core 606 formed in one
piece is also beneficial froman assenbly standpoint. In the

di scl osedwerrbdiznmat s t he conpressi bl e body -08 has a pacaldpediepsysesl out er
shape. The present invention is however ¥fot linmted to the exact disclosure
of the 5 enbodi ments. The conpressible body may in other enbodi ments have a
cylindrical outer shape, and it may be conposed of two semcylindrical or
sem annul ar conpressi bl e bodi es, anal ogues to the enbodi ments illustrated
in Figs. 2-4. One exanple is illustrated in Fig. 7, where a nodul ar
connector 700 according fifth enbodi ment of the present i nvention is shown.

Thi s nodul ar connector is sinmilar to the 10 d nectors a ead
descri bed, B tlavigrine rac S8R AEBIErD RAT Bisse ﬁ;@ﬁc’#ﬁn‘aﬁ%%:}fmﬁ?i‘ EHEre L >s/hape.
The nodul ar seeaneeat or 700 has fittings 714 and 716, respectively, on

opposi ng axi al

718 extending t hrgﬁtg’ﬁ B’b é%“ %}f\l\é‘;‘?qﬁ@“&% 6“‘%856 il Qtﬁggs%g?%%%%ggag%

use the assenbt shaps. THelustenaiedition iFhgweves natyhibécd msbe tet e anepeﬂiis«ng,

wth a cable ar.pi.pe a5l shneLssn 1a‘gf§@5'ﬂcxb¥n$d&%x%@h% dhgi-aarews the
cf 8 S Ul ar

conpr eSSI bl € em - an npressi b dy) will be axially
conpressed awier ﬁyill‘ hie\dewﬁimﬁ be peinpesad ﬁ*étﬂ’ wnamﬁe@wwr(seﬁweea@p and
gﬂi ‘r/"glrjgld?’)nghg%w?&%?% bl 8135 sealolng b %@é;ﬂ?@(ﬁiﬁ@m@ ahlseael ipipe. BAdEhe

C nce o e e 706 w ||
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extends ar oumelmﬁahemﬂ@ﬁihé eunt:aienndoofs shhenctinp mesisidkentvody isa08jladsagheal | y
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enbodi ectrlc
connect or . Qrigdrivplosinpmthe eratdmize sogfeckudAC &ps Eﬂﬁtﬂé? Akt i‘iﬁﬁe? 16 ééP@qﬁééib on

connector i %g;?&ﬁgg [GarSheuld. e x@ﬂz&%ﬁ@;ﬁ@s %QH@&(}B&W Rrdv@Ngist dteinnalg

conpr essi on on ation wthout it a ctin ropel - 1|

si gni fi cant twayeh mreget tﬁ%@“%ﬁ%ﬁ’t‘%i’“@ﬂ@uﬁﬂg ﬁ: ‘ri?g ﬁg@nf o ‘8?“"‘?7"33% 3" @

ﬁondulol Orf E}-Eﬂtré‘@!i% Bﬂd"’ h{a‘; ffﬁMnQ@teﬁQﬁ ﬁdo}ﬁd‘m&ig, avithet @bld ¢ aperaapedtheiem, may
ave i at i nmanc |t th

f or ni ngﬁ%)f ﬁn$ﬁbflé$ig"ig ﬁhe "CW’ tﬁf é‘}%};’r‘ﬁ% c\fﬁg}(b %gggfgﬁgdnﬁggiycowbpess?on

may result banplessiblomva) ol ‘tﬁm\wﬁlvrdolnewswﬁmmhﬁ‘“vf@y chpard ipitlsbieén diorctiver y

hi gh current, ﬁwazlgﬁy S«gtﬁl&%ﬁilgﬁng %;ﬁf»ﬁ%ﬁﬁﬁ% f} halis ?%eﬁbfehﬁ' p06RS8: Of

fol ding the" or aroun rner he "1 nt er nal

resi stance smr@mrﬁmgaﬂ%mwrc Whiherbatiss oﬁayd‘iﬁé@ap@ﬁé}kﬁﬁ‘é}%?M?ﬁléﬁbﬁ‘é@ciﬂed to
high currentg.. JQ out stheqeffestakinpar @Qez%m}&%d wite W0l bxigeneralkyhde
significantly rmre diff ICU|t for {ng ClLr%e}P the orner. than to
pass fréfn t RECHalsrace Sf?iﬁéfo?]@ﬁé’”‘@ Y58 aé%ﬁﬁ%tg ‘h%"ﬁg "HREEor ner wi Il
be a |imtipgbbaietsars. for the performance of such a 353ystem For many

385!2; ggzlggglici[r/h IEIi (fﬁ /(%g%%réé)f AP ab?)@l* Sr%})o(%@%n&%ﬁé&a[&d%&t1%5‘}3‘@“;@';3!&@,5& 99 WO

another electrical connector. One important features of such an aliernative electrical
connector is that it should be flexible enough to absorb longimdinal compression or

25  elongation without it affecting its properties in a significant way. Alse, the connector
should comprise two or more conductors. To this end it may be noted that a metallic
tape or sirip may have limitations its performance, since an elongation may result in the
forming of a rupture, on a visible or non-visible scale and a compression may result in
the formation of wrinkles, which may be a problem for very high currents. It may also

30 be pointed out that even the process of folding the tape or sirip around a corner will
affect the internal resistance significantly, which also may be a problem when subjected
to high currents, To put the effect in perspective; it will gencrally be significantly more
difficult for the current to pass the corner than to pass from the cable to the tape or strip,

resulting in that the comer will be a Hmiting factor for the performance of such a

L8]
(94}

system. For many applications this may not be a probleny, and existing systems utilizing



15 a tape or strip may fulfill their purpose. The use of several (at | east
two or nore, and generally far nore than two) conductors in the connector
wi |l not wehlbid34988i s problem partly since each conductam/Ersofesnal | er
dimensions and is nore flexible. A further advant age of using several
conductors is that for the sane effective cross section area as 5a si ngl e
| arger conductor, several smaller conductors will exhibit a si gnificantly
| arger surface area. This feature has several beneficial effects, e. g. for
the transportation of hi gh frequencies due to the so-called skin effect the
mul titude of conductors is beneficial for ot her situations too. Sorre
alternatives to the braided wire would be e. a k ted wire, a

10wi re, a wkieer sk oy B Peiriagpse &hﬁﬁﬁFé E?‘llg‘}t I§ESHTYe Hrhpige
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such an aI t BFAL con % % ow a non-linear path, the
conduct or aswrémgerent hiadeasire frapregyer bCféélritdéi« chave LgehERBFCI i on. A

brai ded wi rﬁwﬂ%& §£ﬂ&& ﬁ%%@ﬁk@%@ﬁ&@ém cAYEThOLDRILA dfebR@ldaes i n that the
non- | i near g s conductors still my not result in an overly |ong
<

path for th W@P%H‘tf“‘ﬁbrﬁ%@ﬁ“‘ﬁeferrl ng to Fig, 9 the cross section of
t he conduct or arra@geaﬁmdm\&«ms gfeanabbd/wir2 voalbirgat e kviltechwither wirdtch, W

exceedi the hej ght or .t hi cknes [ J Srde t he hei ght
is | essﬂ?haﬁmgo%“%f’ (’M%O&ﬁ m?S% &n%z)fo‘3 “gg&ﬁ{ éﬁgaté&ng%(séfiggét han 30 % of
t he wi dth, asmdiuommh@nan@de éntbodix ﬁeﬂ’irﬂ@b%ll‘ﬁ@th Spmreay gFen hastidicd. Wiken
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30 or the ¢ Zati on e braided wire in those
enbodi ment s maFhet pmsalé it @ail}‘v’qglérlﬁmw&hé@”im C‘iirf@téfn%@‘{ﬁrrent may vary with the

choice of conduct QrrarnsARGEFENGe d?at, s@@i@ﬂ%@%}%ﬁ&&&%@g&ﬁsﬁﬁt bﬂef@aiﬁhe
various_confjgurations a straightforwa g ?32 nﬁggﬁ{)ﬁﬁ? F %‘ﬁé}

appl i ed20 A ﬂﬂ“l%ﬁfﬁ»e‘%}i* Sty iERY oY “’é&%@hh%ﬂ é ‘ﬁ’g iREC nt* ot retiﬁ fore
conSIOI dler ed Mgﬁf}iyy&@!ﬂ&Aess\éé@itzm,%/g‘@m&ﬂgﬁﬁ ER2Q 665808 6 Thes heablr os ﬁf
a nodul ar cgnnect or.. accor di n v o i I Wi t
the appended 81 4F f ey pe T P orea By S mxe ERL ANt piAsaRdanse
particul ar tﬂlaee;mdd:uxbwsccammenfttore’*mysemmbrm@@ Wine e et ofcipEl Y 8ddils t he

ones i |1 ust rzﬁ}o f,gmt ?eabgﬁtai\{“l@ﬂ)sl 06 ot DR.RLESERLe. | Nvention. However, it

should gg "o t f Hc skilled person realizes that there are limits for the amount of corapression
or elongation that any conductor may absorb, yet the skilled person also realizes that the
parameters shauld be read within the context of the present invention. In the disclosed
embodiments a braided wire has been used, since this is presently the preferred solution.
It should be emphasired though, that any one of the alternative conductor arrangements

30 orthe generalization thereof, may replace the braided wire in those embodiments, The

practical performance of the embodiment may vary with the choice of conductor
arrangement, yet for the purposes of describing the various configurations a
straightforward replacement procedure may be applied. A full description of each

alternative embodirnent is therefore congidered superfluous,



5feat_ures of the claimed invention will be fulfilled for an assenbl y
conprising one connector half according to the present description, and one
regul ar owonerwuskal f Regul ar neani ng that the connect ecTiE®kéitloessks t he
brai ded wire and arrangenents accorrm)datli%g the braided wire, i.e. a
connector half according to prior art. A preferred assenbly, however, does
conprise two connector halves as described in the present 10descri ption,
A nethod for assenbly of a nodul ar connector accor di ng to one or nore
embodi nents thereof may conprise the steps of: provi di ng a nodul ar
connFctor for cab!gsdorhpipes,fconprising a conpressi bl e body, having an
axlal groove provided therein for arrangenent of shi el ded or
15cabl e or a pi pelexiehersmy Fpoly ope ﬂf&?%}rfi'@g&ﬁ%g?ém 1gigHe ,a}réirlrrgir ﬁdt he
gir fﬁﬁﬁf g feﬁ%&%ﬂgh@ﬁh @ife @gaﬁ&w@v @0k |1‘1@iygﬁ t‘saflaueﬁ ngleycif édnnactouidf, anore
e.ot, the shielded or arnmored cable, or nipe,..t. | ar
connect or , PR SF MY ?‘156%’6‘1?8?‘}5f11%r“|93}??§1§?1§’\ﬁ? "“%gli%t?r gg}%nﬁg%? ween t he
first end andstited seordiengs afthapgbng ita»fes‘am.éiwve‘v]gh@%Smnidtqﬂ%méé@i thit 17 oove,
ef fecti vel y?e%ﬁlggs\/\éﬁgé &g'i&dp}%'&{tﬁg vaf] i ies GONdUGIALIAEEAPSERERL: bet ween
the cable of “pi pe and heﬂam al groove, According to one or nore ..
enbodi nment scedrecrebnbacoreding bnipe péféﬁiﬁﬁés%wt@@\ﬁé}ld&m6¥g“§fﬁé(’ﬁfé€fcm%ﬁ¥nti oned
met hod st e PR e pul ROADMAGANE BRIk I8 Akl Yadkh Sl M ngwak e alrayemeafs t he cabl e
or pipe prior'to arran in the groov

_ ‘ rranging it oin t ve, .2bAdj usting an effective
di anet er of 2¢RETHIHME g?@g%@‘é‘“‘f)wrﬁe‘a‘?‘l g%gpﬂ@rcg%\gﬁﬁ&é%éﬁgégpgoq %r]);/. ér @Ie%\f(ﬁd
mat eri al a{ é@leﬁ@@f, hﬁwbﬂ% doek abmrioove, coAneamdiahgs as Heseabehi tbf presa@vnduct or
arrangement .al ang a surface of the groove, and optionally the step of:
Adj ust i g@ tﬁ%g‘“él?g‘é%t ive dianeter of the axial groove a different grmunt
al ong 30t he | engt A oéthohéraxicaibiypbovedblir e@WeVheCoFIIBRINI MW %4 B¢ f er ent

nunmber of |¢ . YeohNSSY LANG:QNR: QEpdmr € i nl ays of varying thickness
along the | g%g%%mog&tt két“ai;}lﬁa’l E‘g}:r'iso&é)bve. R ' egentg i.nvention

: L e. . Usi ng t he .pr
according to anyPenibel rERaEREPRESFIOE RAERRES 8{1@&“&%8@“&8%% AGTIRITET R g 6
obvi ously di,ffehentedeareesroate 'ﬁ@;&ideﬂ ghdrhiansetadeqaatedshblejer awhirtkd
reman ?g Wcztx,b é gr ég;%esc:%?eggmgfﬁ'otm €L ERE N o LSQX&@&IKE Q@ P! fogqnnect or may
dimensioned or dimensionable to sealingly fit around a circumference of the shielded or
armored cable, or pipe, the modular contiector , comprising a conductor arrangement
{-10) arranged between the first end and the second end
arranging a cable or pipe in the axial groove, effectively sandwiching a portion
20 of the conductor arrangement hetween the cable or pipe and the axial groove,
According to one or more embeodiments the method may comprise one or several
of the below mentioned method steps:
- Removing an electrically insulating outer layer of the cable or pipe prior to
arranging it in the groove.
25 - Adjusting an effective diarneter of the axial groove by means of removing
peclable layers of material arranged in the axial groove,
- Arranging a free end of a conducter arrangement along a surface of the
groove, and optionally the step of:
~  Adjusting the effective diameter of the axial groove a different amount along
30 the length of the axial groove by removing or adding a different number of
layers, or by inserting one or more inlays of varying thickness along the
length of the axial groove.
Using the present invention according to any embodiment thereof enables
adeguate scaling. There are obviously different degrees of sealing (hence “adequate”™

35  vet while remaining within the scope of the present invention a modular connector may



WO 2012/ 034988PCT/ EP2011/ 065803 17 seal against fluid, gas, fire, rodents,
termtes, dust, noisture etc., and may receive cables or wires for

el ectri ciwg,20r2003wasRi cat i on, conputers etc,, pipes for dipCrapeont/ogmers or

i quids such as water, conpressed air, Hydraullc fluid and cooki ng gas or
wires for load retention, in many enbodlnents it may be preferred that the
free ends of the braided 5wire, or of the alternative conductor arr angenent
used, neet in the groove. This maxim zes the contact area between the
braided wire and the cable. If the free ends of the braided wire, or of any
other alternative conductor arrangement as defined in the present.

application, corresgonds tqQ the Iength of braided wire e%t endi n%
beyond an e#§Eag¥ns HaidgEdoves: [94enfss BREFe AHEITPRHEC Eife POFAY ITE ﬁ“ﬁ 8? the
free edges \Loeeésr@@@m@ﬁnwo&mﬁmmm mm;&u&rﬁe&ems@él differegr poveor g t he

roove i s se l.i ndri cal orr i of the
gor r espondi ngt’é A S V%%?lés “ @8r % §‘f§mﬁ” m kg&a%% ‘& %}H% ‘?%ﬁ@&{? roove.
I n enbodi mertaitivheinenihendinminsito rtsneqfquefegﬁééiwélh@?&ﬂamﬁam e tbrﬁédetdot al
length of tbv?rc,[ ireo%ﬂ?&ﬁ%f&%vre%ﬁﬁﬁp% fik%;%%ﬁﬁen@tl%en{egﬁﬂ'ﬁ@%me bging

fulfllledfo roove di nen lon,sngare used
t he conduct@lﬂx@wwféeﬁ@’ﬁ%ﬁ|a§Cdt‘*i@Wﬁ?édhe Piaided VY&?‘e?fné’rﬁF‘eH@% th?ﬁ%‘“f“? lends to

not overl apycapgdqabd mﬁ@%'ﬁaﬁ@oﬂ;@i e@k;mm c@n&hc&iv@zﬂ@m@&memﬁiﬁé ifittee ends
in an assenbl ed pOSltlon Wi | Hiaefb ar. ‘?"1%%( ﬁ;gb Glmn(%g The t ot al
length of tH&ESHY &R éﬁagfiﬂ’”fh’ém FOARGRHBHE SRS ¥ 50-100 %
of the innekewint gurties ehbe sofovt, hehgxm‘eued thpt Bk éplableygtz@Ed ﬂ@(fh%etdﬁe?r eof and
even rm!’(g pg(%%%%%rfe(gt ﬁ%ﬁ. ﬁlgélﬁﬂlm?lgeigypc% ofag0lhereof . gﬂwﬂ:g@ <cgn rh%tiﬁ[:ﬁnce

nuner al ed”arrow i ndicati ng l ength of a
first free émﬁgaxammraiamtmibﬁw@mcmmécmmgﬁ Hwoffouteﬁ@nemoﬁ&hgﬁfﬁ é%“émd

defined in gJH e 9%@;‘1”%&1&5‘ 1B digmbRr bP@e L@@L ﬂn%ﬁio‘&n@énti heckree ends.

I n any enbodi nent the connector n addi

functional i fynengigng gt ‘3?6%‘?‘1 “Béﬂ“"?“ggr }l? ngaﬁbn ﬁeﬁ)‘f“%%%"d?"ﬁb‘?%if‘ hiea
section of @biﬁ@@g@[ﬁiﬂﬁéﬁi H@ﬁgﬂﬁl (Alled &k e }Gf@ﬁﬂ%eb@xe [’fo;dwh tler 800vamiyncpsiond deI a
protectjon again uency..i.nterfe i a
shoul d ﬁi% Es(é(ithtflbeaki Lieé%ﬁ%tege%{ 11 B ttﬂﬁ%m al ?tn gg pr 1@% i%glggg?&%\ﬁgd%q@ﬁlg{ Fig. 8
has been f obd@tﬁpomd it gfovild Be necd st 84iktdnoe b@hedtﬁﬁdmt@h@%m%@{ﬁ@ﬁi‘i@%O to be
seen. The Sﬁg%ﬂl&?ﬁﬁ{ bsc%ggg‘ﬁgitﬁ%\f& Jdl@tldng%ﬁ/is be LAY ided AshaReaGiwak

section, a conducti ve s sandwi ched or ot herw se
arr anged i nﬂ‘teheﬂdlmﬂfcfm@%@ﬁml@’ %ﬂ’@ﬁb“ﬁ@)@) 75 31 e BFeEEvBHe et eV el v

orthogonal £0,.the,axialy gﬁf@@(y%ﬁzt,;emsmhex@ﬁﬁmgﬂaﬁ@ﬁmmm@»es;eemwa pr ot rudes
through_ the I ayers of abl e nat er fect Y. di vi ded

into twdd st HEREIgp § b%e‘l é ”F@nﬁ"a‘ﬁ%ﬁré l%vﬁ?éihég et 9 (:i é@%er }ée‘?‘g?éea%?‘? th )% In
practice thiyg leqns espandsret endrandngdiingn al t}mr}mgels si thk eppotyz ﬁﬁsemind@imher

side of the. s%g%tgg“%% ?ﬁ% ghﬁ Saﬁr%nig{h@ﬁm ‘F N the groove of each

conpr essi bl & ‘e layers 805 of materi al
optional ly are ar E‘ramgerdnbmhmmi@@i@@@ﬂ@%%ﬁ*@i@ﬂﬁ@@%@@f‘ié“l‘é%‘l"fi roove.

By arranging, {qhﬁsg&%@?%eﬁg{%ﬁ@n@g tShEV brRldediW § &c8400F Neddiec@reaaefialt he

conductive section rical contact between the c?nductlve section
and t heZhr aflWe@ ifd e HagHHROGHS PEY Aot BEclinn pen MU ERESt Fig. 8the
conducti ve $R6ki-eR-880: h&ﬁiuai:mlfe&ﬁhiaﬂgts&xamd&ha@eieaﬂmdaie)oheamdmth witecbriided gr oove,

thus ensuri n?f&ﬁ#&gcv hic }f&} gth%gng fo ﬁg oun?'eltsoirecﬁL R & Lﬂf‘&%ﬂmﬂ%re' n. The

amount of cé .
section 830 1o be seen. The section ot conductive material may be provided as an actual

seetion, namely that a conductive layer 830 is sandwiched or otherwise arranged in the
30 compressible moduale 800, in a direction effectively orthogonal to the axial groove. In
such an embodiment the section protrudes through the layers of peclable material 805,
which are effectively divided into two stacks of peelable matenial (when such layers are
arranged). In practice this corresponds to arranging a compressible body 808 on either
side of the section of conductive material, wherein the groove of each compressible

35 body is aligned and wherein peelable layers 805 of material optionally are arranged in



the groove may be reduced, sinply by tearing or cutting in that portion of
the material. In still other enbodi nents the conductive section may be
acconpl i swedoixyosamsi xt ure of conductive particles into Phe/EPatinessidl une of
e.g. the conpressible body 805 and any ﬁ%elable sheets of material present
bet ween the conpressible body 805 and the cable or 10pipe arranged in the
groove. The latter solution is generally nore costly than the fornmer, which
makes it |ess beneficial, at |least as the situation is presently. These
enbodi nents provide a protection against EM (El ectromagnetic I nterference)
or RFlI (Radio Frequency Interference), and the connector nodule as a whol e

wi Il thus provide protection agai nst ny el ectrical i lures (Ili.ghtning,
short-circh%%Hﬁﬁﬁﬁ-Eﬁ@ﬂﬁpﬁﬁéﬁﬁﬁe%§ﬁ§EEF$%§@2%%§$§$FGgﬂ%ﬁT%Lﬁgdé%gﬁbus t hat
t he e”FOdi ”E&{du@ﬁvdzéﬁg‘si%@83(563@@&&?29|czbi1ﬂ’a@ Wk yenahe céd@bti‘t’é{tlecﬁﬁamm thgs ¢, g, may
be applied to.the enmbodinments Figs, 2, .3.and.5.as well el oIS

conbi nat i on nW%gﬁgﬁ??myb“Cn“?ﬁff%%*gﬁg%ﬁﬁgfﬁ%%x% ifﬁ%ggﬁﬁg lﬁgg?gigo%able
having a scB&@hasof repackedtr fhage ebrriusie dntaghagroeya ﬂplS@pSLB‘ing@_écoﬁimaé cpadthe
apparent. us ﬂglfcﬁtic {;J)l%lggs Ezixg%ed VBN ef e PEABS of Und@PiR08keSAr &Rkl into

conductive natéeria as ot her can uctons,,s%ch as b%§ ars_an

regul ar wi riwgraee Brsee Seutrsle sy BoBIRRCT BRUN tHORHO YRt WA Ent i on,
accordi ng t g, QNEQk: MR RAFRIdBRALScIheERRh.rudhe Reehabied Sheastéras of
described in the present invention a .esi,l | ent

e preferably nade, fro Q. ,
material, sPRAGSRIS BUTHES I BEICHI OR RGO Lo R OSUPEr S oy B brar 4BTy
El') Di vl rubbediabik theess uhdtadd] @rdsbhilterye:25ke modpoasibls pededt Bfand e @hlssent
i nvention enabl es arrangenent . of. _several.. | 5.0 j 5 Wt N3, 0 ngl e
frame, Yot PLodl Q0 SHIRraTh s s T A GRR Ry MAES i ki R,
Accor di ng t evhorhenaires sidver e Geiblost lmshestha siikaling 1aRMsEdiYp L BSSICHRORMISS 1

accor dancerr?i-&lﬂdé J&gro?e%ﬁ&!i PN (1 cGondag RN 1RRrRFQVHARRETYREdBhEr @ are
several conpressio and f

) units and configurations which ﬂa%fg used,.. . The skill ed
person may fFRESBONBIECTIHCDY At 6HCTHF T SRS Fal BHE 4 3??&%??%%5 by the
present apphidiaiionansisBroduciicdund0 faiakdsalighisivpesidin-yiravakicbldaivicand he

h _of . th t | cant. . IO 2012/ 034988 , 065803
A e R e A G

one conpr esshdital hedyechingh c gnmaxibakppifcdd hprovidgednis heFigs i, Bond drasangement

of a shieldg\%E @oﬁ%g?%ﬁgﬁ§ﬁﬁﬁg%99r a pipe extending froma first end to a
second end, m%efeln e groove I's di mensioned or dinmensionahle to ggaéingly
&<

fit around a cir bulibeeenvaonp! HREERPEPHEYR BOIARABIEH STEH! ¥ Jaget jis
wherein the (BROU| Al 6 ARREGLAY (GO 595reat GAPRE HChRNingd, FRIGEER Pines deng at
| east two CC_JI’IQU_C\I ! ordh rAarrl‘geg:l‘ét.’O‘\f QOl ) e ahr!?(r:“_ﬁ!(fugt%?sr s@c%%@’bu%a@s?gxgied bet ween
the firdg electrically conductive malerial) as well as other ¢o ;
regular wiring may also be used in combination with the present invention, according to
one or more embodiments thereof. The peelable sheets as described in the presenmt
invention are preferably made from a resilient material, similar to the material of the
compressible body, preferably EPDM rubber with a suifable filler.
25 A modular system of the present invention enables arrangement of several cables
or pipes within one single frame, vet it also enables a flexible arrangement of a single
cable. According to one or several embodiments a frame and compression unit in
accordance with the deseription of Fig. 1 may be provided, vet there are several
compression units and configurations which may be used. The skilled person may find
30 more information in previous patent applications by the present applicant and product

information is readily available via the homepage of the present applicant.
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CLAIMS

1. A modular connector for cables or pipes, having at least one compressible body
with an axial groove provided therein for arrangement of a shielded or armored cable or a
pipe extending from a first end to a second end, wherein the groove is dimensioned or
dimensionable to sealingly fit around a circumference of the shielded or armored cable, or
pipe, wherein the modular connector comprises two connector halves,

wherein at least one connector half comprises a flexible conductor arrangement,
which connector arrangement comprises at least two conductors arranged to follow a non-
linear path, arranged between the first end and the second end, wherein the conductor
arrangement is also arranged to be sandwiched between the compressible body and a
cable screen or armor of the cable, or the pipe, the conductor arrangement further

extending to an outside of the modular connector for cables or pipes.

2. The modular connector of claim 1, wherein a longitudinal direction of the

conductor arrangement is essentially parallel to the axial groove.

3. The modular connector of claim 1, wherein a longitudinal direction of the

conductor arrangement is essentially orthogonal to the axial groove.

4. The modular connector of any one of claims 1-3, wherein the compressible body
comprises a recess through which said conductor arrangement extends to the outside of

the modular connector.

5. The modular connector of claim 4, wherein the recess extends along the full, or a

part of, the outer circumference of the compressible body.

6. The modular connector of any preceding claim, wherein the modular connector in
a first end thereof is dimensioned to sealingly fit around the circumference of an intact

shielded or armored cable or a pipe.

7. The modular connector of any preceding claim, wherein at least one peelable
sheets of material are arranged in the axial groove, for adjusting the diameter to the

dimensions of the shielded or armored cable or the pipe.
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8. The modular conmector of claim 5, wherein at least two separate sections of at
least one peelable sheet are arranged along the length of the axial groove in order to
adjust the diameter fo a varying dimensions of the shielded or armored cable, or pipe.

9. The modular connector of any preceding claim, wherein at least one peglable
sheet of maierial are arranged in the axial groove, between the conductor arrangement

and the compressible body.

10. The modular connector of claim 7 or 9, wherein at lcast one peelable sheet is
arranged in two or more sections along the axial extension of the modular connector,

adjacent sections being separated from eachother.

11. The modular connector of any preceding claim, wherein the compressible
body comprises two or more recesses cach through which a single or multiple conductor

arrangement may extend.

12. The modular connector of any preceding claim, wherein an effective
diameter of the axial groove varies along the length of the modular connector by one of
the neans selected from the group comprising: varying the effective diameter of the
groove in the compressible body and using one or more inlays arranged in the groove,

13. The modular connector of any preceding claim, wherein a total length of the
free ends of the conductor arrangement is about 50-100 % of the inner circumference of
the groove, preferably 70-100 % thereof and gven more preferred is between 90-100 %
thereof.

14. The modular connector of any preceding claim, wherein the cross section of
the conductor arrangement is elongate, with a height being less than 50 % of the width
preferably 30 % or less, and suggestively about 20 %.

15. The modular connector of any preceding claim, wherein the conductor
arrangemenl having at least two conductors arranged to follow a non-linear path is
selected from the group comprising: a braided wire, a knitted wire, woven wire, a wire

mesh, and a wire cloth.
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16. An assembly comprising two connector halves forming a modular connector

according to any preceding claim,

17. An assembly according to claim 16, further comprising a core arranged in
the groove, wherein the core extends between the ends of the groove and has a cut-out

portion positioned to accommodate portions of the conductor arrangement.

18. The assembly of claim 17, wherein the cut-out portion is essentially semi-

cylindrical and extends over more than half of the core, in a radial direction thereof.

19. A connector system, comprising a modular connector according to any one
of claims 1-15, further comprising a compression means for exerting a pressure on the
outer side of the compressible body of the connector, wherein the pressure is
transferrable to the axial groove for reducing the radial dimensions thereof.

20. A method for manufacture of a modular conmector according to any one of
claimg 1-15 comprising the steps of:

providing a compressible body having an axial groove therein, the compressible
body being formed from a resilient material,

arranging conductor arrangement to the compressible body, between a first end
and a second end thereof, extending from the axial groove to an outside of the moduiar

connector.

21, The method of claim 20, further comprising the step of providing a recess in
the compressible body, in which recess conductor arrangement is arranged in a

subsequent step.

22, The method of claim 21, wherein the recess is provided extending from one
lateral edge of the axial groove, orthogonally to the axial groove, around a
circumference of the compressible body, to an opposing lateral edge of the axial groove,

23. The method of claim 21 or 22, further comprising the step of arranging an
adhesive between the recess and the conductor arrangement so as to bond the conductor

arrangement to the recess.



